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ABSTRACT

Influenza vaccination coverage has generally been low in mainland China. However, few studies have
attempted to measure influenza vaccination coverage among internal migrants in China who are at an
increased risk of influenza infections. This study assessed influenza vaccination coverage and the factors
associated with vaccination uptake among internal migrants in Shanghai, China. We conducted a cross-
sectional online survey among a sample of migrants residing in Shanghai during November 1-20, 2020, to
investigate vaccination uptake during the 2019-20 and early 2020-21 flu seasons (September to
November 2020). Multivariable logistic regression was used to examine the factors associated with
influenza vaccination uptake for the two flu seasons. About a quarter, 26.3%, and 24.4% of respondents
reported receiving an influenza vaccination during the 2019-20 and early 2020-2021 flu seasons,
respectively. Respondents who were divorced or widowed, had more household members (2 or = 3),
and considered themselves in good health were more likely to receive an influenza vaccine, regardless of
the season. Respondents who perceived that they were highly susceptible to influenza and COVID-19 and
those who reported ever consulting a medical professional about COVID-19 were more likely to have
received a flu vaccination in the early 2020-21 flu season. The uptake of influenza vaccination among
internal migrants in Shanghai was suboptimal. We found a range of factors linked to influenza vaccination
uptake, pointing to the need for more in-depth evaluations on the underlying reasons driving the
vaccination uptake among vulnerable populations in China, especially during the COVID-19 pandemic.
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Introduction antiviral medicines in the early stage of the pandemic resulted
in the rollout of non-pharmaceutical interventions, including
avoiding mass gatherings, school closure, and travel bans, to
control the further spread of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).° Although these measures were
crucial, the disruptions in immunization service provision may
have resulted in a large proportion of missed or delayed vacci-
nation doses for children and adults.'®'? Several studies have
investigated the provision of vaccines against measles, polio,
diphtheria, pertussis for children during the COVID-19
pandemic,”®'>!'* but there is a lack of research on the uptake
of influenza vaccines during the pandemic. Furthermore, no
previous study has investigated the publics’ uptake of influenza
vaccination during the COVID-19 pandemic in China.
Controlling the spreading of influenza and SARS-CoV-2 is

Seasonal influenza is a serious global health threat, with 290,000~
650,000 influenza-associated respiratory deaths (4.0-8.8 deaths
per 100 000 individuals) occurring annually from 1999 to 2015."
Influenza vaccination is a proven intervention to reduce the risk of
influenza-related illness, hospitalization, and deaths.”> The Chinese
Center for Disease Control and Prevention recommends annual
influenza vaccination for all residents aged 6 months or older who
have no contraindications due to the constantly evolving nature of
influenza viruses and as vaccination-induced immunity wanes
over time.> Many countries have included the influenza vaccine
in their national immunization programs. Influenza vaccination
coverage among adults aged 18 years or older was 48.4% during
the 2019-2020 season in the United States, which conducts annual

national surveys to estimate vaccination coverage and improve the
uptake of flu vaccines.* Influenza vaccination coverage in China
based on available data is suboptimal; A national survey estimated
that influenza vaccination coverage was only 1.5-2% during 2004
and 2014.> A recent survey in Shanghai reported a flu vaccination
coverage of 11.8% during the 2018-2019 flu season.®

The coronavirus disease 2019 (COVID-19) pandemic and
subsequent control measures have disrupted immunization
programs worldwide.”® The lack of effective vaccines and

essential to reduce the burden of influenza-related illnesses
on the public health care system in the country.

Few studies have examined the vaccination behavior of
vulnerable populations, such as migrants, during the COVID-
19 pandemic.15 Since the 1980s, the number of internal
migrants (persons who leave their birthplaces to seek jobs in
the cities) has increased dramatically with the rapid urbaniza-
tion in China, reaching approximately 286.5 million in 2017."
Previous studies from China have shown that the health of
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migrants is often worse than non-migrants in urban areas
because of their low socioeconomic status and limited access
to public welfare services."’”'” In addition, migrant’s risk of
influenza infections may be higher because many are employed
in the service industry and have close and frequent contact
with the general public.”® Assessing influenza vaccination cov-
erage and the factors associated with vaccination uptake
among the internal migrants could help identify subgroups
with low coverage for targeted intervention, thus protecting
them from potentially severe illness and economic losses to
their livelihood. Our study aimed to assess the uptake of
influenza vaccines among internal migrants in Shanghai,
China, during the 2019-2020 and early 2020-2021
(September to mid-November 2020) flu seasons and their
determinants.

Methods
Study design

We conducted a cross-sectional, web-based survey among
a representative sample of internal migrant workers in
Shanghai during November 1-20, 2020. In Shanghai, internal
migrants (9.78 million) account for 40 - 27% of the total
population, and the service industry where most migrants
work accounts for 72 - 74% of Shanghai’s gross domestic
product (GDP).! We used convenience sampling to recruit
migrant workers for our survey. First, 21 communities were
identified in the Pudong, Minhang, and Xuhui districts of
Shanghai. Second, we contacted 1-2 workplaces with large
numbers of migrant workers, including workers from food
markets, supermarkets, hotels, caterers, and factories, in each
community, until a total of 23 workplaces were identified as
our study sites. All migrants in the selected workplaces were
invited to complete a questionnaire after providing their
informed consent and confirming if their residence registration
was local or not. We also encouraged respondents who com-
pleted the survey to disseminate a link with the survey descrip-
tion, consent statement, and questionnaire to all their contacts.

Data collection

We developed a web-based questionnaire using “Questionnaire
Star,”** a paid website that helps generate, distribute and
retrieve electronic questionnaires. Respondents could access
the questionnaire through WeChat, a social media application
with over 1.1 billion active users in China.”> Each WeChat
account was allowed to fill in only one questionnaire to avoid
data duplication. Respondents could also share the survey
questionnaire via social media platforms to invite their collea-
gues or friends to participate. The questionnaire was pilot
tested among ten respondents in a non-study community.
The pilot testing revealed that it took approximately 5 minutes
to complete the self-administered questionnaire, and respon-
dents received electronic currency worth CNY 5 (US$ 0 - 7) as
a gift after they completed the questionnaire.

In total, 3771 migrants initially accepted our invitation to
participate in the survey. Among these respondents, 1174
questionnaires were from local residents (who were not

migrants), and 471 questionnaires were completed in less
than 100 seconds (the minimum time considered valid to
complete our questionnaire in the pilot survey) or had missing
data, and were excluded from the analyses. Thus, a total of 2126
respondents with valid data were included for analysis in our
study (participation rate: 56 - 38%).

Measures

Vaccination uptake during the 2019-2020 and early 2020-2021
(September-November 2020) flu seasons were the outcomes of
interest, measured with the questions: “Were you vaccinated
against influenza in the second half of last year (2019) and the
first half of this year (2020)?” and “Have you been vaccinated
against influenza since September 20207 Possible responses to
these questions were either “Yes” or “No.” As potential pre-
dictors of influenza vaccination uptake, we assessed the
respondents’ perceived susceptibility to influenza on a five-
point Likert scale with the following response options: very
high, high, not sure, low, very low. We also assessed the
respondents’ perceived susceptibility to COVID-19 (on the
previously mentioned Likert scale) and whether they or their
family members had consulted a doctor during the COVID-19
pandemic. Socio-demographic characteristics of participants
such as age, gender, marital status, education, monthly income,
and the number of household members were also collected in
the study questionnaire.

Statistical analysis

We calculated means and standard deviations or percentages
to describe the study sample on unweighted data. We then
performed univariate analyses using the Pearson chi-square
test to investigate associations between the socio-
demographic characteristics of participants, their perceived
susceptibility to influenza and COVID-19, and if they con-
sulted a doctor during the COVID-19 pandemic, and influ-
enza vaccination uptake during the 2019-2020 and early
2020-2021 flu seasons. All study variables were analyzed
categorically. The age of respondents was categorized into
the following groups: <25 years old, 26-35 years old, 36—
45 years old, >45 years old, and the number of household
members was divided into the following groups: 1, 2,23
members. In addition, the self-rated health status of respon-
dents was dichotomized as “fair or poor” (fair, poor, very
poor) and “good” (very good, good), and their perceived
susceptibility to influenza and COVID-19 was classified as
“low” (not sure, low, very low) and “high” (very high, high).
Next, we performed multivariate logistic regression to exam-
ine the factors associated with influenza vaccination uptake
during the 2019-2020 and early 2020-2021 flu seasons, add-
ing independent variables in two stages (irrespective of sta-
tistical significance in the univariate analyses). First, “basic”
regression models were developed to examine the associations
between the respondent’s socio-demographic characteristics
(such as age, gender, marital status, education, and monthly
income), self-rated health status, and influenza vaccination
uptake (for both flu seasons). Subsequently, “additional”
regression models were used to examine associations between



respondents’ perceived susceptibility to influenza and
COVID-19, ever consulting a medical professional during
the pandemic, and influenza vaccination uptake during the
early 2020-21 flu season, controlling for their socio-
demographic characteristics and self-rated health status. The
findings of these multivariate regression models are presented
as Adjusted odds ratios (aORs) and 95% confidence intervals
(CIs). All analyses were performed using STATA, version 14.0
(Stata Corp, College Station, TX, USA).

Results
Sample characteristics

Among the 2126 respondents who formed the analytical sam-
ple, nearly half were female (49.67%) and aged 26-35 years old
(46.43%) (Table 1). Around 70% of internal migrants lived in
families with more than one member (64.86%). Nearly half of
the migrants had a university or bachelor level education
(46.57%), and 71.26% had a monthly income of less than
CNY 7500 (US$ 1160). In addition, a majority (80.2%) of the
respondents considered their health status to be good.

Influenza vaccination and perceived susceptibility to
influenza and COVID-19

Around a quarter (26.25%) of the respondents reported that
they were vaccinated against influenza in the 2019-2020 flu
season, and a similar proportion (24.41%) were vaccinated
during the early 2020-2021 flu season (during September to
mid-November 2020). In addition, 70.41% of respondents were
not vaccinated in either of the flu seasons, while 21.07% were
vaccinated in both seasons. Less than a third (29.16%, n = 620)
of the respondents perceived that they were “very highly” or
“highly” susceptible to influenza, while only 14.86% (n = 316)
considered themselves susceptible to COVID-19 (Table 1).
Slightly less than half (45.53%) of the respondents reported
that they had consulted a medical professional about COVID-
19 during the pandemic.

Factors associated with influenza vaccination

The results of the univariate analyses are presented in Table 1.
These findings suggested that the uptake of influenza vaccina-
tion in the 2019-2020 and early 2020-2021 influenza seasons
was higher among younger respondents (<45 years), those who
were divorced or widowed, who had families with more than
one member, those with higher education (high school and
above) and monthly income (CNY 5000 or higher), and those
working in the service industry including catering and home
deliveries. Respondents who rated their health status “good”
were also more likely to report a flu vaccination during the
2019-2020 and early 2020-2021 flu seasons than those who
rated their health as “poor” or “fair” (Table 1). During the early
2020-2021 flu season, higher uptake of influenza vaccination
was observed among migrants who perceived themselves to be
highly susceptible to influenza and COVID-19 and among
those who reported consulting a medical professional about
COVID-19.
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The results of the multivariate regression modeling, which
examined the predictors of influenza vaccination uptake
among respondents, are presented in Table 2. The variables
that were significantly associated with a higher likelihood of
influenza vaccination in the basic models (which included only
socio-demographic variables) for both flu seasons were female
gender, being divorced or widowed, having two or more
household members, reporting a monthly income of
CNY10000 or higher, and good self-rated health. Older respon-
dents (36-45 and >45 years) and those employed in food or
supermarkets, companies, and the unemployed were observed
to have lower influenza vaccination uptake in the basic models
across the two flu seasons. In addition, respondents who per-
ceived that they had a high susceptibility to influenza (adjusted
odds ratio (aOR): 1.68, 95% CI 1.28-2.21) and COVID-19
(aOR: 4.32, 95%CI: 3.08-6.04), and those who consulted
a medical professional about COVID-19 (aOR: 5.41, 95%ClI:
4.16-7.03), were also more likely to report uptake of influenza
vaccination in the early 2020-2021 flu season.

Discussion

Our study examined influenza vaccination coverage during the
2019-2020 and early 2020-2021 flu seasons and the factors
associated with its uptake among internal migrants in
Shanghai, China. We found low influenza vaccination coverage
in this migrant population, with 26.25% vaccinated in the
2019-2020 and 24.41% in the early 2020-2021 flu seasons.
Respondents who were female, had more members in their
household, and those with better self-rated health were more
likely to receive a flu vaccination than their counterparts,
irrespective of the influenza season (2019-2020 and early
2020-2021 seasons). Respondents who were divorced or
widowed were more likely to receive a flu vaccination; this
finding, in particular is inconsistent with previous research
and warrants further investigation. Older respondents were
observed to have lower flu vaccination uptake than their coun-
terparts across both flu seasons. Perceiving a high susceptibility
to influenza and COVID-19 and ever consulting a medical
professional about COVID-19 were positively associated with
influenza vaccination uptake among respondents in the early
2020-2021 flu season. This points to the need for targeted
educational interventions for migrant workers emphasizing
the risks of influenza infections and the importance of seasonal
flu vaccination, especially during the ongoing pandemic.
Influenza vaccination rates among internal migrants in
Shanghai during the 2019-2020 and early 2020-2021 flu sea-
sons were similar but higher than in previous studies.
A Chinese meta-analysis estimated an influenza vaccination
coverage of around 10% among adults aged 18-59 during
2007 and 2015, excluding the estimate (>50%) during the
2009-2010 flu season, influenced by the 2009 influenza
pandemic.** Another survey from China conducted in 2015
estimated that only one-fifth (N = 188, 18.16%) of young
service industry workers (mainly aged 20 to 40 years old) in
Guangzhou were vaccinated against influenza during the three
years before the survey.”> More in-depth research is needed to
examine the reasons for the higher influenza vaccination
uptake among migrant populations in Shanghai during the
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Table 1. Respondent characteristics and flu vaccination status, n (%).

Flu vaccination during the 2019-2020 flu

Flu vaccination during the early 2020-

season 2021 season

Characteristics Total Yes No Yes No
Total 2126 558 (26.25) 1568(73.75) 519(24.41) 1607(75.59)
Gender p =.755 p=.671

Male 1070(50.33) 284(26.54) 786(73.46) 257(24.02) 813(75.98)

Female 1056(49.67) 274(25.95) 782(74.05) 262(24.81) 794(75.19)
Age (years) p <.001 p <.001

<25 491(23.1) 136(27.7) 355(72.3) 121(24.64) 370(75.36)

26-35 987(46.43) 316(32.02) 671(67.98) 288(29.18) 699(70.82)

36-45 375(17.64) 79(21.07) 296(78.93) 74(19.73) 301(80.27)

>45 273(12.84) 27(9.89) 246(90.11) 36(13.19) 237(86.81)
Marital status p=.017 p =.005

Single 620(29.16) 161(25.97) 459(74.03) 145(23.39) 475(76.61)

Married 1441(67.78) 370(25.68) 1071(74.32) 347(24.08) 1094(75.92)

Divorced or widow 65(3.06) 27(41.54) 38(58.46) 27(41.54) 38(58.46)
Number of household members p <.001 p <.001

1 292(13.73) 46(15.75) 246(84.25) 45(15.41) 247(84.59)

2 455(21.4) 103(22.64) 352(77.36) 98(21.54) 357(78.46)

>3 1379(64.86) 409(29.66) 970(70.34) 376(27.27) 1003(72.73)
Education p <.001 p <.001

Primary school or below 94(4.42) 12(12.77) 82(87.23) 14(14.89) 80(85.11)

Middle school 458(21.54) 73(15.94) 385(84.06) 62(13.54) 396(86.46)

High school 584(27.47) 152(26.03) 432(73.97) 131(22.43) 453(77.57)

Bachelor degree or above 990(46.57) 321(32.42) 669(67.58) 312(31.52) 678(68.48)
Monthly personal income (Chinese Yuan) p <.001 p <.001

<2500 204(9.6) 35(17.16) 169(82.84) 30(14.71) 174(85.29)

2501-5000 585(27.52) 106(18.12) 479(81.88) 98(16.75) 487(83.25)

5001-7500 726(34.15) 206(28.37) 520(71.63) 194(26.72) 532(73.28)

7501-10000 347(16.32) 108(31.12) 239(68.88) 98(28.24) 249(71.76)

>10000 264(12.42) 103(39.02) 161(60.98) 99(37.5) 165(62.5)
Workplace p < .001 p < .001

Manufacturing industry (such as factories) 266(12.51) 79(29.7) 187(70.3) 74(27.82) 192(72.18)

Food market or supermarket 334(15.71) 34(10.18) 300(89.82) 33(9.88) 301(90.12)

Small service industry (such as catering or express delivery) 514(24.18) 201(39.11) 313(60.89) 192(37.35) 322(62.65)

Company or government agency 768(36.12) 206(26.82) 562(73.18) 182(23.7) 586(76.3)

Unemployed 105(4.94) 12(11.43) 93(88.57) 17(16.19) 88(83.81)

Others 139(6.54) 26(18.71) 113(81.29) 21(15.11) 118(84.89)
Self-rated health status p <.001 p <.001

Fair or poor 421(19.80) 73(17.34) 348(82.66) 65(15.44) 356(84.56)

Good 1705(80.20) 485(28.45) 1220(71.55) 454(26.63) 1251(73.37)
Perceived susceptibility to flu p <.001

Low 1506(70.84) / 252(16.73) 1254(83.27)

High 620(29.16) / 267(43.06) 353(56.94)
Perceived susceptibility to COVID-19 p <.001

Low 1810(85.14) / 321(17.73) 1489(82.27)

High 316(14.86) / 198(62.66) 118(37.34)
Medical consulting about COVID-19 p <.001

Yes 968(45.53) / 419(43.29) 549(56.71)

No 1158(54.47) / 100(8.64) 1058(91.36)

p value from Chi-square test.

COVID-19 pandemic. It is vital to ensure high influenza vac-
cination coverage among vulnerable populations such as inter-
nal migrants to protect them from the risk of severe illness due
to influenza and preserve their limited financial resources.
The current COVID-19 pandemic has caused more than
180 million infections and 4 million deaths by June 2021.%° In
addition, nearly 80 million children have been left partially or
completely vulnerable to vaccine-preventable diseases due to
disruptions in the routine immunization programs of at least
68 countries due to the publics’ fear of utilizing healthcare
services, lockdown policies, organizational or accessibility bar-
riers, and service delivery issues.'"*”*® In our study, influenza
vaccination coverage among the surveyed internal migrants in
Shanghai during the early 2020-2021 flu season (September to
mid-November 2020) was similar to the 2019-2020 flu season.
However, since the 2020-2021 flu season was still not complete

at the time of the survey, it is expected that the overall vaccina-
tion rate for the 2020-2021 flu season could be higher than
in the previous season (2019-2020). These findings possibly
point to the uninterrupted delivery of influenza vaccination
services in Shanghai during the COVID-19 pandemic. As
the COVID-19 pandemic subsides in China,” it is likely
that the circulation of SARS-CoV-2 viruses will peak
annually during fall/winter, similar to the flu viruses.
Therefore, it is important to ensure that the contingency
measures, including temperature measurement, checkup of
personal health QR code and personal travel QR code,
which were introduced during the pandemic to sustain
the delivery of influenza vaccines are evaluated, and the
effective interventions continued to ensure high uptake of
influenza and other vaccinations among vulnerable popula-
tions in China.
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Variables (reference)

Flu vaccination during the early 2020-2021 flu season

Flu vaccination during 2019-2020 flu season (yes vs no) (yes vs no)

Basic model Basic model

Additional model

Female 1.31(1.05-1.63)*

Age (<25, years)

1.41(1.13-1.77)** 1.47(1.14-1.90)**

26-35

36-45

>45

Marital status (single)
Married

Divorced or widow

Number of household members (1)

2
>3

Education (primary school or below)

Middle school
High school

Bachelor degree or above
Monthly personal income (<2500 Chinese Yuan)

0.84(0.62-1.14)
0.54(0.37-0.80)**
0.34(0.20-0.58)**

1.17(0.87-1.56)
3.06(1.66-5.62)**

1.94(1.28-2.95)**
2.51(1.74-3.63)**

0.7(0.34-1.45)
0.92(0.45-1.89)
1.02(0.49-2.12)

2501-5000 0.79(0.50-1.25)
5001-7500 1.22(0.77-1.92)
7501-10000 1.54(0.95-2.51)
>10000 2.41(1.45-4.01)**

Workplace (Manufacturing industry)
Food market or supermarket
Small service industry

Company or government agency

Unemployed
Others

Poor or fair self-rated health

0.28(0.17-0.45)**
1.25(0.89-1.76)
0.54(0.38-0.76)**
0.26(0.13-0.53)**
0.46(0.27-0.78)**
0.56(0.42-0.75)**

Perceived high susceptibility to flu /
Perceived high susceptibility to COVID-19 /
Consulted medical professional about COVID-19 /

0.83(0.61-1.13)
0.59(0.39-0.89)*
0.59(0.36-0.98)*

1.2(0.89-1.61)
3.16(1.72-5.79)**

1.78(1.17-2.71)**
2.22(1.53-3.22)**

0.56(0.28-1.13)
0.8(0.40-1.58)
1.12(0.56-2.25)

0.96(0.60-1.55)

1.55(0.96-2.48)

1.8(1.08-3.00)*
3.06(1.81-5.19)**

0.27(0.17-0.44)**
1.21(0.86-1.72)

0.46(0.32-0.65)**
0.44(0.23-0.82)**
0.38(0.21-0.66)**
0.52(0.38-0.70)**

/

/

/

0.77(0.55-1.08)
0.70(0.44-1.09)
0.99(0.58-1.70)

1.19(0.85-1.66)
2.04(1.02-4.10)*

1.33(0.84-2.11)
1.56(1.04-2.34)*

0.65(0.30-1.39)
0.88(0.41-1.87)
1.13(0.53-2.44)

0.82(0.49-1.35)
1.16(0.70-1.94)
1.08(0.62-1.88)

2.16(1.22-3.83)**

0.37(0.21-0.63)**
0.99(0.66-1.47)
0.68(0.46-1.02)
0.55(0.28-1.08)
0.55(0.30-1.01)
0.52(0.38-0.73)**
1.68(1.28-2.21)**
4.32(3.08-6.04)**
5.41(4.16-7.03)**

0Odds ratio and 95% confidence intervals were presented. Significance level: ** p < .01, * p < .05.

We found that respondents’ perceived susceptibility to
influenza was associated with reported influenza vaccination
uptake in the early 2020-2021 flu season. This finding is con-
sistent with previous studies from China.*>?' More interest-
ingly, we found that respondents’ perceived susceptibility to
COVID-19 and ever consulting a medical professional about
COVID-19 were independent predictors of influenza vaccina-
tion uptake during the early 2020-2021 flu season. Two rea-
sons may explain why these factors were associated with
influenza vaccination behavior in the early 2020-2021 season.
First, influenza and COVID-19 can present with similar
symptoms,”>> and beyond that, share the same high-risk
groups, proving detrimental to older persons and persons
with chronic comorbidities.***®> According to the Baidu
index, which is compiled using data from the most popular
internet search engine (Baidu)in China,’® searches for the
influenza vaccine during the early 2020-2021 flu season
(3238) were more frequent than during the 2019-2020 flu
season (1159).%” More frequent search queries possibly indicate
a higher interest in or awareness about the influenza vaccine
among the general population. Second, previous studies have
shown that health professionals are the most trusted sources of
vaccination information for patients.”® Thus, some respon-
dents may have received a recommendation for influenza vac-
cination during their consultations for COVID-19, which
served as a cue to action. While we cannot verify this with
our survey data, public health and other health professionals
should reiterate the importance of influenza vaccination to
eligible persons, especially during the influenza season.

We also found that respondents who were female, younger
(=25 years old), or considered themselves in good health were
more likely to report an influenza vaccination in both flu
seasons. The gender difference in influenza vaccination uptake
may be attributed to women being more aware of health issues
and general well-being.*® The decline in reported vaccination
uptake with increasing age in our study could be due to the
relatively young age of the surveyed respondents [average
age = 32 years SD = 10)]. The association between the respon-
dents’ self-rated health status and vaccination uptake is con-
sistent with a previous study from China,** which found
a lower flu vaccination uptake among adults with high-risk
health conditions (7.2%) than those without (10.8%). These
findings suggest that the drivers of influenza vaccination
uptake in migrant populations are nuanced, and future inves-
tigations can consider using qualitative methods to understand
better the factors underlying influenza vaccination acceptance
during and outside pandemic settings.

In addition, we found the majority of respondents perceived
low level of susceptibility (85.14%) of COVID-19. Previous
studies have shown that respondent’s awareness of and per-
ceived susceptibility to COVID-19 were positively associated
with the willingness to receive COVID-19 vaccination.*'~**
The respondents” perceived susceptibility to COVID-19 in
our study is lower than that of the study in May 2020 in
China,* which could be attributed to the successful prevention
and control of the pandemic in China.*® As China entered the
low-risk period of the COVID-19 pandemic, the public’s per-
ception of infectious risk gradually decreased, which could
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decrease the willingness of the COVID-19 vaccination. It is
worth noting that COVID-19 vaccination is progressing
rapidly in China. As of September 2021, the total number of
people vaccinated has reached 1.1 billion, of which 1 billion
have completed the full course of vaccination, accounting for
78% of the total population in China.*” However, decreased
protective efficacy in multiple types of vaccines and the circu-
lating variants make booster vaccination necessary for recipi-
ents who have previously received “priming” vaccination.*®
The public’s perceived low susceptibility to COVID-19 could
pose a challenge to the achievement of booster vaccination. For
better promoting vaccination, we should continually improve
health education for COVID-19 susceptibility and the impor-
tance of vaccination, especially when the pandemic evolved
into the low-risk period.

Our study assessed a wide range of factors putatively linked to
influenza vaccination, which may help guide future public health
efforts that aim to increase the uptake of influenza vaccines
among internal migrants in Shanghai. However, our study has
certain limitations to consider while drawing inferences from our
findings. First, the cross-sectional study design limits causal
inference on the various factors observed associated with respon-
dent’s influenza vaccination status. Second, the estimates of
influenza vaccination coverage were based on self-reported infor-
mation, which may be prone to recall bias, especially for the
previous flu season (2019-2020). Third, the use of purposive
sampling in our study may have led to a selection bias, as the
sampling was not random. In addition, the generalizability of our
study findings is further limited by our relatively small sample
size compared with the nearly 9.78 million internal migrants in
Shanghai. Thus, the findings of our survey may not represent
actual influenza vaccination coverage or the factors associated
with flu vaccination uptake among internal migrant populations
in Shanghai or other large cities in China. Fourth, our survey also
had a relatively low participation rate (56.4%), influenza vaccina-
tion uptake may differ between the survey respondents and non-
respondents. We were unable to collect additional information to
explore the differences in respondent characteristics based on
their participation. Fifth, we did not investigate the impact of
access to vaccination services on respondent’s influenza vaccina-
tion behavior, including vaccine pricing and affordability issues,
as the flu vaccination is not available free of charge in China.

Conclusions

Our study found suboptimal influenza vaccine coverage among
internal migrants in Shanghai during the 2019-2020 and early
2020-2021 flu seasons. While it is expected that influenza vacci-
nation coverage for the completed 2020-2021 flu season may be
higher, contingency measures that may have been introduced
during the COVID-19 pandemic to sustain the delivery of influ-
enza and other vaccinations need to be evaluated and continued
to ensure a high vaccination coverage among internal migrants
in Shanghai. In addition, we found a range of factors associated
with influenza vaccination uptake, which suggests the need for
more nuanced and timely investigations to examine the under-
lying reasons driving vaccination uptake among vulnerable
population subgroups in China. Improving influenza vaccina-
tion coverage among vulnerable populations like the internal

migrants in Shanghai can protect them from severe illness due
to influenza and reduce the burden on national healthcare
resources during the COVID-19 pandemic and beyond.
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